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. IDENTIFICATION OF WITNESS

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

My name is Douglas Denney. | work at 1875 Lawrence Street in Denver, Colorado.

ARE YOU THE SAME DOUGLASDENNEY WHO FILED SUPPLEMENTAL
DIRECT TESTIMONY ON APRIL 9, 2004?

Yes, | am.

WHAT ISTHE PURPOSE OF THISTESTIMONY?
The purpose of my testimony isto compare and contrast the deaveraging proposals set
forthby AT& T, Staff and Verizon and explain why the AT& T gpproach isthe best

approach for assigning wire centers to deaveraged zones.1

PLEASE SUMMARIZE YOUR TESTIMONY.

Thereis much agreement among Staff, Verizon and AT& T with regard to the proper
methodology of creeting deaveraged zones for loop costs. The primary differencesliein
the approach parties have taken to assign wire centersto zones. The AT& T approach
resultsin rates that are more cost based than the approach offered by Staff or Verizon,
because of two key differences in these approaches. First, the AT& T approach seeksto
minimize absolute cost deviations rather than squared cost deviations across the
deaveraged zones. Because the purpose of creating deaveraged rates isto ensure that

loop cogts are more reflective of the underlying cost in each wire center, minimizing

1 AT&T, Staff and Qwest have entered into a settlement agreement with respect to geographic deaveraging for
Qwest and therefore | do not address issues surrounding deaveraged loop rates for Qwest’ swire centers.
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these actud loop cost differencesis the superior method to achieve thisaim. This stands
in contrast to amethod that seeks to minimize the square of the deviations. Second, the
AT&T approach compares average deviations relative to the average zone loop cog,
rather than smply relying on the deviation by itsdf. Because high cost wire centers have
by their nature higher deviations (whether absolute or squared), taking into account this
deviation dependency on underlying cogts, will create deaveraged zone costs that more
closdly reflect the underlying wire center costs. This Commission should adopt the

AT&T deaveraging optimizer for cresting deaveraged zones for Verizon in Washington.

PROPOSALS FOR DEAVERAGING VERIZON’'SLOOP COSTSHAVE BEEN
MADE BY AT& T, STAFF AND VERIZON. PRELIMINARILY, ARE THESE

APPROACHES SIMILAR IN ANY RESPECTS?

Yes. The deaveraging approaches proposed by AT& T, Verizon and Staff are amilar in
twoways. Fird, al three proposas arrange wire centers from low loop costs to high loop
costs. Second, dl three proposals then group these wire centersinto deaveraged zones by
grouping wire centers with smilar coststogether. Thisis precisdy the methodology this
Commission employed the first time it set deaveraged loop rates. Further, these two steps
are the mogt crucia stepsin ensuring that deaveraged |oop rates are competitively neutrd

and representative of their underlying cost.

IN WHAT RESPECTS DO THE PROPOSED DEAVERAGING APPROACHES

DIFFER?

The deaveraging proposals of AT& T, Staff and Verizon differ in three respects.
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Fird, each party startswith its own set of cost estimates to which it gpplies a deaveraging
methodology. AT& T uses the recommended |oop cost estimates as presented in the
Supplementa Direct Testimony of Dr. Mercer.  Verizon starts with loop cost estimates
from their VZ Cost program. Staff usesloop cost estimates based on the HAI Modd, but
with modified inputs. Though each party starts with its own proposed loop cost estimates,
each of the deaveraging methodol ogies can be applied to any set of loop cost estimates.
Thus, the Commission’s sdection of a deaveraging approach can be independent of the

Commission’s determination of the gppropriate methodology for estimating loop costs.

The second difference is the proposed number of deaveraged zones. Both Verizon and
AT&T bdievethree zones are sufficient. Staff recommends five deaveraged zones, as
currently exist in Washington.2 1t should be noted that all three deaveraged
methodologies can easily be used to determine costs for both three and five deaveraged

Zones.

The third, and mogt sgnificant, difference in the deaveraging methodologiesis the
method for grouping wire centersinto zones. AT& T proposes an dgorithm that
minimizes the overadl weighted averaged deviation divided by the mean for the three
deaveraged zones.3 Staff proposes an agorithm that minimizes the overdl weighted
“sum of squared errors’ across al zones# Verizon proposes a hybrid approach. First

Verizon eye-bdls the data and looks for sgnificant break pointsin loop cost by wire

2 Though Verizon prefers three zones, it does offer a five zone deaveraging proposal. AT&T isnot opposed to
five zones, though it believes that three zones are sufficient at thistime.

3 See the Supplemental Direct Testimony of Douglas Denney, in this docket, April 9, 2003.

4 See the Testimony of Dr. Blackmon, February 9, 2004, page 4, lines 11-12.
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center. Verizon then divides the remaining wire centersinto two zones by minimizing

the weighted “ sum of squared errors,” asis done by Staff.

PLEASE SUMMARIZE THE PROPOSED DEAVERAGING APPROACHES.

HOW DO THEY COMPARE WITH THE COMMISSION'SCURRENT

DEAVERAGED ZONES?

Table 1 bdow summarizes the current and proposed deaveraging methodol ogies.

Tablel
Comparison of Current and Proposed Deaver aging M ethodologies
Current AT&T Verizon Staff
Method | Proposal | Proposal | Proposal
Levd of Deaveraging Wire Wire Wire Wire
Center Center Center Center
Cost Based (yes/ no) Yes Yes Yes Yes
Cost Mode HM 3.1  |[|HM53 VZ Cost | Modified
HM 5.3
Number of Zones 5 3 3 5
Method for Grouping Eye-bdl minimize Hybrid — nirinj*ze
Wire Centers relative eye-bdl/ | SSE
average rririrrlze
deviation SSE
* HM 3.1 was used to determine relative wire center cost estimates only. The HM 3.1 estimates were scaled
to reflect Commission ordered rates.
** SSE is short hand for Sum of Squared Errors
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ARE THE METHODS FOR GROUPING WIRE CENTERSINTO ZONES

ACTUALLY DIFFERENT AND CAN ONE METHOD BE SUPERIOR TO

ANOTHER?

Y es the deaveraging methodol ogies are different and the method proposed by AT& T for
grouping wire centersinto zones is superior by creating deaveraged zones that are most

reflective of their underlying cost.

We can divide the wire center grouping methodol ogies into two categories, mathematical
and non-mathematical gpproaches. The“eye-bdl” approach is anon-mathemeticd
approach. This gpproach involves looking at the data for breaksin loop cost to group
wire centersinto zones. This method was proposed in the initid Washington deaveraging
proceeding and came under some criticism for itslack of precison. As deaveraging
proceedings continued parties found the desire for deaveraging methodol ogies that were

less dependent on the “eye of the beholder.”

There are essentidly two mathematica approaches before the Commission, the AT& T
approach (minimize the overdl weighted averaged deviation divided by the mean) and

the Staff approach (minimize the overall weighted sum of squared errors).®

There are two differences between the AT& T and Staff gpproach. 1) The AT&T

approach looks at average deviatiorf, while the Staff approach looks at squared deviation.

5> The Verizon approach is a combination of the eye-ball approach and the Staff approach.
6 Thisis sometimes referred to as absol ute deviation.
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2) The AT& T approach messures deviation relétive to the mean loop cost in each zone,

while the Staff approach smply looks a deviation, without repect to the mean.

WHAT ISTHE DIFFERENCE BETWEEN AVERAGE DEVIATION AND

SQUARED DEVIATION?

The difference between average and squared deviation is more easily understood by way
of an example. Congider, for example, three wire centers with loop costs of $5, $10, and

$15. The average costs (or mean) for these wire centersis$10=(5+ 10+ 15) / 3.7

The average deviation is the sum of the absolute value difference of the cost for each wire

center fromthemean. Thatis |5—10|+|10—10|+ |[15—-10|=5+0+5=10.8

The squared deviation is the sum of the squared difference of the cost for each wire

center from the mean or: (5— 10)? + (10— 10)* + (15— 10)> = 25+ 0 + 25 = 50.

FOR PURPOSES OF DEAVERAGING, WHY ISMINIMIZING THE ABSOLUTE

DEVIATION SUPERIOR TO MINIMIZING THE SQUARED DEVIATION?

Fird, it isimportant to be mindful of the god. The deaveraging process placeswire
centers into deaveraged zones such that the zone cost is most representative of the

underlying wire center loop cost. Second, the best way to do thisisto place wire centers

7 For simplicity sake, I’ ve assumed that all wire centers have the same number of lines. Boththe AT&T and
Staff approach cal culate weighted deviations, which take into account wire centers with different total lines.

8 The symbols || are used to represent the absolute value (i.e. the positive, as opposed to negative value) of the
equation contained between the two bars.
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into zones where the wire center cost is closest to the underlying zone cost. Third, the
closest cost is determined by absolute cost differences, not squared cost differences.

Thus, the god isto minimize cost differences, not squared differences.

STAFF AND VERIZON PROPOSE A DEAVERAGING APPROACH THAT
MINIMIZES THE SUM OF SQUARED ERRORS. WHY ISTHIS

ILLCONCEIVED?

The approach that minimizes the sum of squared errorsis Smply not as accurate as the
gpproach that minimizes the sum of absolute deviations.  Econometrics most popular
method is ordinary least squares (“OLS’) where equations arefit to a set of data by
minimizing the sum of squared errors. However, the popularity of the squared error
approach isdue, at least in part, to its mathematical ease. Itisalot easer to differentiate
squaresthan it is absolute values. Differentiation is essentid in the minimization process
and the calculation of the OLS estimators. In addition, matrix adgebralendsitsdf well to
performing calculations on sum of squared (or multiplied) lists of data, but is not so

convenient for deding with absolute values.

Moreover, the tendency to default to minimizing squared errorsis due in part to the ease
of the mathematics surrounding this approach. Thiswas especidly the case when
computations were time consuming and computing power much more limited. Today
however, at least for thisissue, there is no mathematica reason to restrict policy
decisonsto the “least squares’ approach. The mathematics and computational power
required to perform aminimization of absolute deviations as it gppliesto deaveraging, is

smple and easily within our grasp.
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CAN YOU PROVIDE AN EXAMPLE OF WHY ISSQUARING THE

DIFFERENCE ISAN INFERIOR TECHNIQUE?

Yes. | will show by example how squaring differences places undue weight on larger
differences. Congder the case of two wire centers, one with an absolute differencein
wire center cost from the zone cost of $1 and the other with an absolute difference of $2.
The AT&T approach, (minimize absolute differences), places twice the weight on the
second wire center asthefirs. Thisislogica because the second wire center has twice
the absolute deviation asthe first. However, the square approach would show differences
of 1 and 4 (2 squared). Thus, the second wire center would have four times the weight as
the first wire center in the approach that minimizes squared errors, even though its
deviation from the zone cost is only twice thet of the first wire center. Thereis no need

or vaue gained in the deaveraging process by distorting deviations.

DR. BLACKMON CLAIMSTHAT THE AVERAGE DEVIATION APPROACH
USED BY AT&T ISLESSEFFICIENT THAN THE SQUARE OF THE ERROR

APPROACH USED BY STAFF. WHAT ISYOUR RESPONSE?

Dr. Blackmon'sreasoning iscircular. . “Efficiency,” asused by Dr. Blackmon and
ddidicd texts, refers to the variance of an estimate. One estimator is said to be more
efficient than another estimator if it has alower variance. Variance, in turn, is measured
by squaring the deviations. Thus, it should surprise no one that an estimator, the purpose
of which isto minimize squared deviations would have alower variance than one that

minimizes absolute deviaions. Variance is one measure of deviation but, in and of itsdf,
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tells nothing of the virtue of these two estimators for the purpose of assgning wire

centers to deaveraged zones.

YOU STATED THAT THE SECOND MAJOR DIFFERENCE BETWEEN THE
AT&T AND STAFF APPROACH ISWHETHER ONE ANALYZESSMPLE
DEVIATION, OR DEVIATION RELATIVE TO THE MEAN. FOR THE
PURPOSE OF DEAVERAGING, WHY ISIT IMPORTANT TO ANALYZE
DEVIATION IN RELATION TO THE MEAN, RATHER THAN SIMPLY THE

DEVIATION?

Each wire center’ s cost is estimated by detailed cost moddl's, but because not dl
parameters are known with perfection, cost models make genera assumptions that apply
to themodds' estimates. While these assumptions may be accurate on average for wire
centersin astudy area, they may prove to be approximations of the particular
characterigtics of an individua wire center. Asaresult, each wire center cost isan
edimate rather than an exact measure. If an assumption produces accurate results on
average, then a cost mode’ s results can be said to be unbiased, even though some
deviations from true cost may exist in individua wire center cost estimates. If an
assumption causes cost estimates to over or understate costs, then the assumption can be

sad to bias reaults.

An important question, therefore, is. How are acost models deviations, whether biased
or unbiased, related to awire center’ s underlying costs? In other words, are high cost
wire centers likely to have higher deviations? In econometrics a correlation between the

sze of avariable and the errors of an equation are known as heteroskedadticity. While
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heteroskedasticity does not cause biased estimates, it does undermine the efficiency? of

an estimator.

WOULD YOU EXPECT COST MODELS ESTIMATED DEVIATIONSTO BE
CORRELATED WITH THE OVERALL S’ZE OF THE LOOP COST

ESTIMATE?

Yes. Mogt sgnificant inputsinto the cost models impact costs in proportion to total loop
cost estimates, rather than on asmple dollar basis. For example, raising the cost of
structure by $1 per foot will have alarger dollar per loop impact on ahigh cost areathan
alow cost area. Thisis because high cost wire centers are typicdly high cost dueto long
distances necessary to connect relatively few customers together. Many expense factors
used in the cost moddls are applied based on direct cost. Because high cost wire centers
have higher direct cost per line, these wire centers receive alarger share of the expenses.
For example, a5 percent factor applied to $10 of direct cost is $0.50, while the same

factor applied to $100 of direct cost is $5.00.

Asaresult, wire center cost differences should be andyzed on ardative, rather than
absolute basis. In other words, a $5.00 per line difference in loop cost should be
interpreted differently depending on whether the average zone priceis, say, $10.00 versus

$100.00.

DO YOU HAVE ANY EVIDENCE THAT HIGH COST WIRE CENTERSHAVE

HIGHER DEVIATIONSIN THEIR LOOP COST ESTIMATES?

91 am using efficiency herein the same way it is used by Dr. Blackmon in his testimony.
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A. Yes. Chart 1 below shows the relationship between average |oop costs and average
deviation. To produce this chart | took loop cost estimates from HAI, VZ Cogt, Staff and
the FCC Synthesis Model for each Verizon wire center’0, Based on these estimates |
caculated the average loop cost and average deviation for each wire center and plotted
them on the chart below. The dots on the chart represent the data points of Loop Cost
and Average Deviation. The graight line in the chart isthe trend line estimated, using
OLS, for thisdata. As can be seen, asloop cost estimates increase, so dso doesthe
average deviation in loop cost estimates11 Thus, as expected, higher cost wire centers

have higher dallar deviationsin their cost estimates.

Chart 1
Average Deviation Compared to Loop Cost
g $120.00 0.4246x + 00263
S y =0.4246x + 0. !
kS $100.00 R’ =0.8831 -
3 $80.00 ' ,
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[} |
& $40.00 e ’ I Avg Dev
o $20.00 Mr'r" T I Linear (Avg Dev)
< $- T T T T 1
$- $50.00 $100.00 $150.00 $200.00 $250.00
Loop Cost

10 The FCC Synthesis Model did not have wire center results for all Verizon wire centers. | used the results
where they existed, with the exception of STPSWAXA. The FCC resultsfor thiswire center were
uncharacteristically high and thus | removed the data as an anomaly. However, including this data point would not
change the clear conclusions from this chart.

11 Although | used average deviations to make the point, the results hold whether you look at average or
standard deviations, and the chart looks strikingly similar.
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HOW CAN ONE ACCOUNT FOR THE FACT THAT HIGHER COST WIRE
CENTERSARE LIKELY TO HAVE HIGHER ESTIMATED LOOP COST

DEVIATIONS?

To properly account for the fact that high cost wire centers have higher deviations in their
cost estimates, the deaveraging optimization gpproach should look at deviations relative
to the mean loop costs in each deaveraged zone. Thisisprecisely what the AT& T
optimization program does. Chart 2 below shows that average deviation divided by the

mean isfairly constant across wire center loop cost estimates.

Chart 2
Avg. Deviation / Mean Compared to Loop Costs
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= i ey, 1 I
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©g 030 M, 1|
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Loop Cost

WHAT SHOULD THISCOMMISSION CONCLUDE FROM YOUR

TESTIMONY?

All partiesin the case agree on the key components of cresting deaveraged zones for

Verizon in that, loop costs should be deaveraged at the wire center level; and similar cost
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wire centers should be grouped together into deaveraged zones. AT& T and Verizon
believe that three zones are sufficient at thistime in order to properly reflect loop cost

differences for Verizon' s wire centers in Washington.

Whiledl partiesuse, a least in part, asamilar mathematical gpproach to assigning wire
centers to deaveraged zones, the approach recommended by AT& T best assgnswire

centers to zones in amanner that is mogt reflective of their underlying cost.

DOESTHISCONCLUDE YOUR TESTIMONY?

Yes, it does.



